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Description

[0001] The present invention relates to a display sys-
tem and particularly, but not exclusively, to a display sys-
tem for providing a visual representation of an environ-
ment.

[0002] When navigating a ship within a harbour, a sub-
mersible along a seabed or vehicle across a landscape
for example, it is necessary to consult charts and maps
to obtain information about the environment to ensure an
efficient and safe manoeuvring. In this respect, it is nec-
essary to combine information from various sources to
establish an awareness of the environment.

[0003] Global positioning systems exist which enable
a pilot of a ship or a operator of a vehicle for example, to
determine their position relative to their surroundings, but
such systems do not provide for an interactive represen-
tation of the environment so that the operator can obtain
a visual representation and awareness of the landscape
or bathymetry.

[0004] US2006/0244745 discloses a display system
for providing a 3-dimensional visual representation of an
environment in a display window of a display device to-
gether with a display reference marker representing a
location within said representation of the environment,
the displayed portion being selectable by a user by re-
positioning the display reference marker within the gen-
erated representation of the environment, wherein a
processor enables a user to selectively display said por-
tion of the representation in the display window from one
of a plurality of viewpoints from within the representation
using a user interface, each viewpoint comprising the
display reference marker at a fixed location within said
window and within said representation.

[0005] US2003/210832 discloses a display system for
providing a 3-dimensional visual representation of an en-
vironment, the system comprising a display device and
a processor, the processor being arranged to:

receive information of the environment from at least
one environment sensor;

generate a representation of the environment using
the received information from said at least one en-
vironment sensor; and

output display signals representative of the received
information to the display device, such that at least
a portion of said generated representation of the en-
vironment is displayed in a display window of said
display device,

wherein the processor enables a user to selectively
display said portion of the representation in said dis-
play window from one of a plurality of viewpoints from
within said representation using a user interface.

[0006] In accordance with the present invention there
is provided a display system of the kind disclosed in
US2003/210832, which is characterised in that said gen-
erated representation of the environment is displayed in
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a display window of said display device together with a
display reference marker representing a location within
said representation of the environment, the displayed
portion being selectable by a user by re-positioning the
display reference marker within the generated represen-
tation of the environment, each viewpoint comprising the
display reference marker at a fixed location within said
window and within said representation, the processor en-
abling the user to selectively position said display refer-
ence marker within said representation using said user
interface, the processor being arranged such thatthe por-
tion of said generated representation of the environment
displayed in the display window follows the topogra-
phy/bathymetry of the representation of the environment
as the user navigates the display reference marker within
the representation.

[0007] Advantageously, the display system provides
foraninteractive virtual representation of an environment
through the acquisition of information about the environ-
ment from environmental sensors, thereby enabling a
user to navigate through the environment. Moreover, the
system provides a situational awareness to the user by
providing the user with various viewpoints of the environ-
ment.

[0008] The display reference is preferably alternatively
or further selectably positioned at a specified location
within said window by a user.

[0009] The display window is preferably rotatable with
respect to the representation about an axis comprising
the display reference, so that a user can steer the display
direction, for example. Preferably, the axis further ex-
tends within a plane of the display window.

[0010] Preferably, a visual separation of the display
window from the display reference within said represen-
tation is variable. This enables a user to obtain a magni-
fied view of a particular location within the environment
for example, or a more global view of the environment.
The system thus combines different views, scales and
perspectives of an environment, into a single cohesive
view which allows for a quick and accurate manipulation
and navigation, for example through the environment.
[0011] The display portion is preferably selectable by
a user by re-positioning the display reference within the
visual representation of the environment.

[0012] Preferably, the display system is further ar-
ranged to selectively display at least one group of envi-
ronment features, such as marine buoys, buildings, haz-
ardous areas, marine vessels, land vehicles and the like.
[0013] Preferably, the display system comprises a plu-
rality of sensor modules, which are arranged to acquire
information from the at least one environment sensor.
The sensor modules comprise modules for sensing dy-
namicinformation of the environment, such as traffic, and
modules for sensing static information of the environ-
ment, such as buildings.

[0014] Preferably, the system further comprises a user
interface for enabling a user to input commands to the
system.
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[0015] The system further comprises optimisation
modules for optimising the visual representation of the
environment, in accordance with the information ac-
quired from the sensor modules and user input com-
mands.

[0016] The system preferably further comprises sur-
veillance modules which are arranged to maintain real-
time spatial relationships between objects within the rep-
resentation and alert a user to potential dangers in the
environment.

[0017] Preferably, the system further comprises an au-
tomated surveillance module which enables a passive
surveillance of the environment without requiring any ac-
tive input by the user. In this respect, the automated sur-
veillance module is arranged to provide an automated
navigation of a vehicle within an environment. If required
however, a user may intervene upon observing the nav-
igation and/or respond to system alerts for example.
[0018] The system preferably further comprises com-
munication means for communicating sensor and/or sur-
veillance information to remote locations. It is envisaged
that this will enable remote operation of the system.
[0019] An embodiment of the present invention will
now be described by way of example only and with ref-
erence to the accompanying drawings in which

Figure 1 is a schematic illustration of a display sys-
tem according to an embodiment of the present in-
vention for displaying at least a portion of a repre-
sentation of an environment; and,

Figure 2 is a schematic illustration of a display win-
dow of the display system illustrated in figure 1.

[0020] Referring to the drawings, there is illustrated a
display system 10 for displaying a 3-dimensional visual
representation of at least a portion of an environment
100, to an operator (not shown) of a vehicle (not shown).
The system 10 may be disposed within a vehicle (not
shown) and enables the operator of the vehicle, which
may comprise a submersible (not shown), a ship 101 or
a car 102, to suitably navigate a vehicle across a land-
scape 103a orupon alake 103b by providing the operator
with environment information in the form of a real-life,
intuitive visual representation of the environment 100. It
is also envisaged however, that the system 10 may be
stationed remote to the vehicle being navigated, within
a surveillance station (not shown) for example, and thus
stationary with respect to the vehicle being navigated.

[0021] The system 10 comprises a plurality of sensor
modules 11a, 11b which are arranged to acquire real-
time information on dynamic environmental features,
such as the movement of vehicles, sea conditions and
the like, in addition to static environmental information
such as topography and bathymetry. This information
may be obtained from transponders 104, RADAR (Radio
Direction And Ranging) stations 105, video streams from
closed circuit television systems (not shown), SONAR
(SOund Navigation And Ranging), LIDAR (Light Detec-
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tion And Ranging) stations, and the like, in addition to
existing charts and plots (not shown) of the environment
100. The sensor modules 11a, 11b are arranged to re-
trieve environmental information and output the sensed
information to a processor 12, which subsequently proc-
esses the information and generates the visual represen-
tation on a display screen 13. The system 10 further com-
prises a user interface devices, such as a keyboard 14,
a mouse 15, a joystick (not shown) and the like which
enable an operator (not shown) to interact with the sys-
tem 10 and provide operator commands and input to the
system 10.

[0022] The processor 12 is further arranged to overlay
areference marker 16 upon the displayed representation
so thatan operator can select the area of the environment
100 to be displayed by suitably positioning the reference
marker 16 at the desired location within the representa-
tion using an interface device, such as the mouse 15.
The reference marker 16 may comprise a "dot" which
may be disposed centrally of the display screen 13 or at
any other operator specified location within to the display
screen 13.

[0023] The marker 16 provides a reference for the op-
erator in selecting the displayed direction relative to the
operator (not shown). The displayed direction may be an
absolute direction, for example a relocation of the marker
at a specified location within the representation to provide
an operator with a representation of the selected location.
Alternatively, the marker 16 may serve to provide a rel-
ative direction, forexample a view of the selected location
from a different viewpoint from within the representation
and in this case, the marker 16 is arranged to remain at
a fixed position, namely locked, within the display screen
13, for each viewpoint.

[0024] In the case of a change in absolute direction,
the display 13 will provide an apparent motion to the op-
erator as the operator slides the marker 16 across the
representation of the environment 100, as illustrated by
arrows B in figure 2 of the drawings. In this case, the
system 10 is arranged to operate in one of two modes.
In the first mode, the marker 16 is arranged to remain at
a selected altitude above or below sea level, as long as
the terrain/bathymetry permits, whereas in the second
mode, the marker 16 is arranged to remain at a selected
altitude above the terrain/bathymetry, and is arranged to
follow the contour of the terrain to maintain this altitude
as the marker 16 moves across the terrain.

[0025] Inthe case of a change in the relative direction,
the marker 16 is arranged to remain at a fixed location
within the representation and provides a reference about
which the display 13 can pivot to provide a view of the
location from all positions around the location. For exam-
ple, upon positioning the marker upon the hull of a ship
101, then the display system 10 can provide a view from
all around the ship 101 from below the hull to above the
hull, and thus enable a ship pilot for example, to deter-
mine whether there is sufficient water depth to manoeu-
vre within a harbour (not shown). This change in relative
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direction is achieved by combining a change in viewing
altitude with respect to the representation, as illustrated
with arrow C-C, with a rotation of the displayed view about
a vertical and/or horizontal axis 17a, 17b which extend
within the display screen 13 and which extend through
the marker 16 (as illustrated in figure 2 of the drawings).
[0026] In addition, the operator (not shown) can adjust
the apparent separation of the display 13 from the marked
location (as indicated by arrow A-A) to reduce the sepa-
ration to obtain a magnified view of the location, and thus
obtain a detailed representation of the location, as indi-
cated by the display portion 13a. Alternatively, the oper-
ator may increase the apparent separation to obtain a
more global view of the location, as indicated by the dis-
play portion 13b.

[0027] The system further comprises an optimisation
module 18 for optimising the visual representation of the
environment 100 in dependence of the sensed informa-
tion and operator input commands, for example the op-
erator specified viewing direction. For example, the op-
timisation module 18 may be arranged to restrict the ro-
tation of the viewing direction about the horizontal axis
17b in accordance with the apparent separation of the
display screen 13 from the location, to prevent the view-
ing direction falling from below the terrain surface. As a
further example, the optimisation module may be ar-
ranged to increase the apparent size of environmental
objects as an operator zooms out from a location within
the representation, so that the objects remain visible to
the operator. This may be further supplemented with a
change in the colour of displayed objects, for example.

[0028] The system 10 further comprises a surveillance
module 19 for providing real-time information on the sep-
aration of the objects, such as obstacles and vehicles,
within the environment 100 to alert the operator to po-
tential collision hazards, for example. Similarly, the sys-
tem 10 further comprises an automated surveillance
module which allows for an automated navigation and
operation of a vehicle (not shown) within the surveyed
environment 100 without the need for any active input
from the operator. If required, the system 10 may com-
municate the information from the sensor and surveil-
lance modules 11, 19, 20, using a communication device
21, to enable a remote operation of the vehicle.

[0029] In orderto provide more intuitive representation
of the visual representation of the environment, the sys-
tem is further arranged to selectively populate the display
with a plurality of groups of environmental objects, such
as marine buoys, and vehicles (not shown) proximate to
the vehicle (not shown) being manoeuvred.

[0030] From the foregoing therefore, it is evident that
the display system provides for an improved manoeuvra-
bility and navigation of vehicles, through the provision of
an intuitive visual representation of the environment.
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Claims

1. Adisplay system (10) for providing a 3-dimensional
visual representation of an environment (100), the
system comprising a display device (15) and a proc-
essor (12), the processor (12) being arranged to:

receive information of the environment (100)
from at least one environment (100) sensor;
generate a representation of the environment
(100) using the received information from said
at least one environment (100) sensor; and
output display signals representative of the re-
ceived information to the display device (15),
such that at least a portion of said generated
representation of the environment (100) is dis-
played in adisplay window of said display device
(15),

wherein the processor (12) enables a user to
selectively display said portion of the represen-
tation in said display window from one of a plu-
rality of viewpoints from within said representa-
tion using a user interface (15), characterised
in that said generated representation of the en-
vironment (100) is displayed in a display window
of said display device (15) together with a dis-
play reference marker (16) representing a loca-
tion within said representation of the environ-
ment (100), the displayed portion being selecta-
ble by a user by re-positioning the display refer-
ence marker (16) within the generated represen-
tation of the environment (100), each viewpoint
comprising the display reference marker (16) at
a fixed location within said window and within
said representation, the processor (12) enabling
the user to selectively position said display ref-
erence marker (16) within said representation
using said user interface (15), the processor (12)
being arranged such that the portion of said gen-
erated representation of the environment (100)
displayed in the display window follows the to-
pography/bathymetry of the representation of
the environment (100) as the user navigates the
display reference marker (16) within the repre-
sentation.

2. Adisplay system (10) according to claim 1, wherein

the processor (12) enables the user to selectively
position said display reference marker (16) within
said window using said user interface (15).

3. A display system (10) according to claim 1 or 2,
wherein the display window is rotatable with respect
to the representation about an axis comprising the
display reference marker (16), so that the user can
steer the display direction.

4. A display system (10) according to any preceding
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claim, wherein a visual separation of the display win-
dow from the display reference marker (16) within
said representation is variable.

A display system (10) according to any preceding
claim, wherein the display system (10) is arranged
or further arranged to selectively display at least one
group of environment (100) features.

A display system (10) according to any preceding
claim, further comprising a plurality of sensor mod-
ules, which are arranged to acquire information from
the at least one environment (100) sensor.

A display system (10) according to claim 6, further
comprising optimisation modules for optimising the
visual representation of the environment (100), in
accordance with the information acquired from the
sensor modules and user input commands.

A display system (10) according to any preceding
claim, further comprising surveillance modules
which are arranged to maintain real-time spatial re-
lationships between objects within the representa-
tion and alert the user to potential dangers in the
environment (100).

A display system (10) according to any preceding
claim, further comprising an automated surveillance
module which enables a passive surveillance of the
environment (100) without requiring any active input
by the user.

A display system (10) according to claims 6 and 8,
further comprising communication means for com-
municating sensor and/or surveillance information
to remote locations.

Patentanspriiche

1.

Ein Anzeigesystem (10) zur Bereitstellung einer drei-
dimensionalen visuellen Darstellung einer Umge-
bung (100), wobei das System eine Anzeigevorrich-
tung (15) und eine Verarbeitungseinheit (12) um-
fasst, wobei die Verarbeitungseinheit (12) so ange-
ordnet ist, dass:

sie Informationen zu der Umgebung (100) von
mindestens einem Sensor der Umgebung (100)
empfangt;

sie mittels der von dem genannten mindestens
einen Sensor der Umgebung (100) empfange-
nen Informationen eine Darstellung der Umge-
bung (100) erzeugt; und

sie die empfangenen Informationen darstellen-
de Anzeigesignale an die Anzeigevorrichtung
(15) ausgibt, sodass zumindest ein Abschnitt
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der genannten erzeugten Darstellung der Um-
gebung (100) in einem Anzeigefenster der ge-
nannten Anzeigevorrichtung (15) angezeigt
wird,

wobei es die Verarbeitungseinheit (12) einem
Benutzer ermdglicht, den genannten Abschnitt
der Darstellung mittels einer Benutzerschnitt-
stelle (15) selektiv aus einem aus einer Vielzahl
von Blickpunkten innerhalb der genannten Dar-
stellung in dem genannten Anzeigefenster an-
zuzeigen, dadurch gekennzeichnet, dass die
genannte erzeugte Darstellung der Umgebung
(100) zusammen mit einer eine Position inner-
halb der genannten Darstellung der Umgebung
(100) darstellenden Anzeigereferenzmarkie-
rung (16) in einem Anzeigefenster der genann-
ten Anzeigevorrichtung (15) angezeigt wird, wo-
beider angezeigte Abschnittdurch einen Benut-
zer auswahlbar ist, indem die Anzeigereferenz-
markierung (16) innerhalb der erzeugten Dar-
stellung der Umgebung (100) neu positioniert
wird, wobei jeder Blickpunkt die Anzeigerefe-
renzmarkierung (16) an einer festen Position in-
nerhalb des genannten Fensters und innerhalb
der genannten Darstellung umfasst, wobei es
die Verarbeitungseinheit (12) dem Benutzer er-
moglicht, die genannte Anzeigereferenzmarkie-
rung (16) mittels der genannten Benutzer-
schnittstelle (15) innerhalb der genannten Dar-
stellung selektiv zu positionieren, wobei die Ver-
arbeitungseinheit (12) so angeordnet ist, dass
derin dem Anzeigefenster angezeigte Abschnitt
der genannten erzeugten Darstellung der Um-
gebung (100) der Topografie/Bathymetrie der
Darstellung der Umgebung (100) folgt, wenn der
Benutzer die Anzeigereferenzmarkierung (16)
innerhalb der Darstellung bewegt.

Ein Anzeigesystem (10) nach Anspruch 1, wobei es
die Verarbeitungseinheit (12) dem Benutzer ermdg-
licht, die genannte Anzeigereferenzmarkierung (16)
selektiv innerhalb des genannten Fensters mittels
der genannten Benutzerschnittstelle (15) zu positi-
onieren.

Ein Anzeigesystem (10) nach Anspruch 1 oder 2,
wobei das Anzeigefenster in Bezug auf die Darstel-
lung um eine Achse umfassend die Anzeigerefe-
renzmarkierung (16) drehbar ist, sodass der Benut-
zer die Anzeigerichtung steuern kann.

Ein Anzeigesystem (10) nach einem vorhergehen-
den Anspruch, wobei eine visuelle Trennung des An-
zeigefensters von der Anzeigereferenzmarkierung
(16) innerhalb der genannten Darstellung verander-
bar ist.

Ein Anzeigesystem (10) nach einem vorhergehen-
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den Anspruch, wobeidas Anzeigesystem (10) so an-
geordnet ist oder weiter so angeordnet ist, dass es
selektiv mindestens eine Gruppe von Merkmalen der
Umgebung (100) anzeigt.

Ein Anzeigesystem (10) nach einem vorhergehen-
den Anspruch, weiter umfassend eine Vielzahl von
Sensormodulen, die so angeordnet sind, dass sie
Informationen von dem mindestens einen Sensor
der Umgebung (100) erfassen.

Ein Anzeigesystem (10) nach Anspruch 6, weiter
umfassend Optimierungsmodule zur Optimierung
der visuellen Darstellung der Umgebung (100) ent-
sprechend den Informationen, die Gber die Sensor-
module und Benutzereingabebefehle erfasst wur-
den.

Ein Anzeigesystem (10) nach einem vorhergehen-
den Anspruch, weiter umfassend Uberwachungs-
module, die so angeordnet sind, dass sie rdumliche
Echtzeit-Beziehungen zwischen Objekten innerhalb
der Darstellung beibehalten und den Benutzer vor
potenziellen Gefahren in der Umgebung (100) war-
nen.

Ein Anzeigesystem (10) nach einem vorhergehen-
den Anspruch, weiter umfassend ein automatisiertes
Uberwachungsmodul, das eine passive Uberwa-
chung der Umgebung (100) ohne eine erforderliche
aktive Eingabe durch den Benutzer ermdglicht.

Ein Anzeigesystem (10) nach Anspruch 6 und 8, wei-
ter umfassend Kommunikationsmittel zur Kommuni-
kation von Sensor- und/oder Uberwachungsinfor-
mationen an entfernte Positionen.

Revendications

Un systeme d’affichage (10) destiné a la fourniture
d’'une représentation visuelle tridimensionnelle d’'un
environnement (100), le systéeme comprenant un
dispositif d’affichage (15) et un processeur (12), le
processeur (12) étant agencé de fagon a:

recevoir des informations relatives a I'environ-
nement (100) a partir d’au moins un capteur
d’environnement (100),

générer une représentation de I'environnement
(100) au moyen des informations regues a partir
dudit au moins un capteur d’environnement
(100), et

produire en sortie des signaux d’affichage re-
présentatifs des informations regues vers le dis-
positif d’affichage (15), de sorte qu’au moins une
partie de ladite représentation générée de I'en-
vironnement (100) soit affichée dans une fené-
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tre d’affichage dudit dispositif d’affichage (15),
ou le processeur (12) permet a un utilisateur
d’afficher de maniére sélective ladite partie de
la représentation dans ladite fenétre d’affichage
apartird’un pointde vue d’une pluralité de points
de vue a partir de I'intérieur de ladite représen-
tation au moyen d’une interface utilisateur (15),
caractérisé en ce que ladite représentation gé-
nérée de l'environnement (100) est affichée
dans unefenétre d’affichage dudit dispositif d’af-
fichage (15) conjointement avec un marqueur
de référence d’affichage (16) représentant un
emplacement a l'intérieur de ladite représenta-
tion de I'environnement (100), la partie affichée
étant sélectionnable par un utilisateur par le re-
positionnement du marqueur de référence d’af-
fichage (16) a l'intérieur de la représentation gé-
nérée de I'environnement (100), chaque point
de vue comprenant le marqueur de référence
d’affichage (16) a un emplacement fixe a I'inté-
rieur de ladite fenétre et a l'intérieur de ladite
représentation, le processeur (12) permettant a
I'utilisateur de positionner de maniere sélective
ledit marqueur de référence d’affichage (16) a
I'intérieur de ladite représentation au moyen de
ladite interface utilisateur (15), le processeur
(12) étant agencé de sorte que la partie de ladite
représentation générée de I'environnement
(100) affichée dans la fenétre d’affichage suive
la topographie/bathymétrie de la représentation
de I'environnement (100) a mesure que I'utilisa-
teur fait circuler le marqueur de référence d’af-
fichage (16) a l'intérieur de la représentation.

Un systeme d’affichage (10) selon la Revendication
1, ou le processeur (12) permet a I'utilisateur de po-
sitionner de maniere sélective ledit marqueur de ré-
férence d’affichage (16) a l'intérieur de ladite fenétre
au moyen de ladite interface utilisateur (15).

Un systeme d’affichage (10) selon la Revendication
1 ou 2, ou la fenétre d’affichage est pivotable par
rapport a la représentation autour d’'un axe compre-
nant le marqueur de référence d’affichage (16), de
sorte que l'utilisateur puisse orienter la direction d’af-
fichage.

Un systéeme d’affichage (10) selon I'une quelconque
des Revendications précédentes, ou une séparation
visuelle de lafenétre d’affichage a partir du marqueur
de référence d’affichage (16) a l'intérieur de ladite
représentation est variable.

Un systéeme d’affichage (10) selon I'une quelconque
des Revendications précédentes, ou le systeme
d’affichage (10) est agencé ou agencé en outre de
facon a afficher de maniére sélective au moins un
groupe de caractéristiques d’environnement (100).
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Un systéeme d’affichage (10) selon I'une quelconque
des Revendications précédentes, comprenant en
outre une pluralité de modules de capteur, qui sont
agenceés de fagon aacquérir des informations a partir
du au moins un capteur d’environnement (100).

Un systéeme d’affichage (10) selon la Revendication
6, comprenant en outre des modules d’optimisation
destinés al'optimisation de la représentation visuelle
de I'environnement (100), conformément aux infor-
mations acquises a partir des modules de capteur
et de commandes en entrée d'utilisateur.

Un systéme d’affichage (10) selon I'une quelconque
des Revendications précédentes, comprenant en
outre des modules de surveillance qui sont agencés
de fagon amaintenir des relations spatiales entemps
réel entre des objets a l'intérieur de lareprésentation
et a alerter I'utilisateur de dangers potentiels dans
I'environnement (100).

Un systeme d’affichage (10) selon I'une quelconque
des Revendications précédentes, comprenant en
outre un module de surveillance automatisé qui per-
met une surveillance passive de I'environnement
(100) sans exiger une entrée active quelconque par
I'utilisateur.

Un systéme d’affichage (10) selon les Revendica-
tions 6 et 8, comprenant en outre un moyen de com-
munication destiné a la communication d’informa-
tions de capteur et/ou de surveillance vers des em-
placements distants.
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